INTRODUCTION
Herpes zoster (HZ), also known as shingles, occurs as a latent reactivation of varicella -zoster virus (VZV) and is characterized by a painful rash of dermatomal distribution. 1 VZV is a human DNA virus belonging to the Herpesviridae family and known to be transmissible through the aerosol route and direct skin contact with vesicular lesions of the primary infection (chickenpox). The reactivation of the dormant VZV in the dorsal root ganglia has been associated with the decline in cell-mediated immunity that occurs with aging. In addition, several complications of HZ have been described in the literature such as acute neuritis, postherpetic neuralgia, vasculopathy, myelopathy, retinal necrosis, and cerebellitis. 2 -3 HZ remains a global public health concern with an incidence ranging from three to five people per 1000 person-years across countries of North America, Europe, Asia, and the Middle East. The incidence of the disease is higher among older than younger people. 4 In addition, HZ has a predilection to countries with a temperate climate, occurring mainly in late winter and spring seasons. 5 The disease and its complications inflict an increasing economic burden on individual patients, their families, and the entire healthcare system. Moreover, the financial burden can be further stratified into direct and indirect costs. The direct costs refer to expenditures associated with the clinical management of the disease and include clinical consultations (e.g., primary care consultations and emergency visits), medical prescriptions (e.g., antivirals, analgesics, and anti-epileptics), hospital admissions, diagnostic procedures (e.g., blood tests, urine tests, and chest and abdominal X-rays), and surgical procedures. On the other hand, the indirect costs are those incurred due to the loss of productivity and absence from employment. 6 In 2002, the State of Qatar became the first in the Middle East region to include the varicella vaccine as part of its national immunization program. Subsequently, most of the children in the country are immunized to VZV and received two doses of the vaccine: the first at 1 year of age and the second between 4-6 years of age. 3 Currently, shingles is one of the 78 notifiable infectious diseases in Qatar. The national surveillance system, based at the Ministry of Public Health (MoPH), divides notifiable diseases into two categories according to national and international disease-reporting regulations. Class A denotes all diseases that must be notified immediately (within 24 hours). On the other hand, Class B refers to diseases that should be reported as soon as possible (up to one week) such as shingles. Due to the limited evidence on the epidemiological characteristics of HZ in Qatar, the current study sought to evaluate the incidence and other epidemiological patterns of HZ. Such evidence will help public health authorities update their current preventive and control measures regarding HZ in Qatar.
MATERIALS AND METHODS
This study was a retrospective review of all reported HZ cases received by the surveillance unit at the MoPH between January 2012 and December 2017.
Study setting
The national surveillance system in Qatar receives notifications from all healthcare facilities across the country, mainly from Hamad Medical Corporation (HMC) and Primary Health Care Corporation (PHCC). HMC is the main nonprofit healthcare provider that manages 10 highly specialized hospitals. PHCC is the main governmental provider of primary healthcare in the country and operates 27 primary health centers. Other reporting sites include different governmental, semi-governmental, and private health institutions.
Case definition
The diagnosis of HZ is usually based on clinical judgment since the disease is characterized by vesicles in different phases of development on the face, chest, and extremities. Upon latent reactivation of VZV, the disease is known as "shingles" and defined by a sore, unilateral, and vesicular rash with a dermatomal distribution. The latter case definition was used throughout the current study.
Data analysis
The data were entered in Microsoft Excel and statistical analysis was performed using StataCorp, 2011 (Stata Statistical Software: Release 12. College Station, TX: StataCorp LP). The descriptive epidemiological data such as the cumulative yearly incidence, the annual age-specific incidence rates, and the monthly average number of HZ cases by season were calculated based on the study period. Moreover, the age groups were stratified as ,1 year, 1-4 years, 5-9 years, 10 -14 years, 15 -19 years, 20 -29 years, 30 -39 years, 40-49 years, and $50 years. In addition, the nationality variable was categorized into two groups: Qatari and non-Qatari. This study was approved by the Research Committee at the MoPH in Qatar.
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RESULTS

Incidence of HZ
A total of 2815 HZ cases were reported during the six-year study period from 2012 to 2017. Overall, the mean HZ incidence was estimated to be 19/100,000 population with an increasing trend from 9.8/100,000 in 2012 to 36.2/100,000 in 2017. Although a slight gradual decrease was observed between 2012 and 2014, such decline was followed by a significant (p , 0.05) and consistent increase from 2015 to 2017 (Figure 1 ). Among the notified cases, HZ incidence was highest in men (83%), and the male -female ratio was approximately 4:1.
According to nationality, the non-Qatari residents were responsible for the vast majority (88%) of the reported cases than Qatari citizens (12%). Upon accounting for the population representation of each category, the mean incidence of HZ was estimated to be 79/100,000 among Qataris and 101/100,000 among expatriates.
Based on age-specific HZ incidence data, there was an overall increase in the incidence of HZ with increasing age. The highest incidence was among those aged 50 years or more (47.7/100,000 populations; Figure 2 ). The total number of notified HZ cases fluctuated across the different seasons with a mean^standard deviation of 234.6^50.1 (Figure 3 ). The majority of cases were notified during spring and summer (March to September), whereas fewer cases were reported during the fall and winter (October to February). However, the difference was not statistically significant.
DISCUSSION
The current study describes the epidemiological characteristics of HZ cases in the State of Qatar between 2012 and 2017. The study results showed an increasing trend in the incidence of HZ between 2015 and 2017, a gender predilection for men, a markedly increased occurrence of HZ among those aged $50 years, and a seasonal variation. The latter finding did not satisfy a level of statistical significance but might denote clinical importance. The inclining trend of HZ incidence between 2015 and 2017 is in agreement with previous global evidence. Moreover, several factors have been implicated in this regard such as the demographic transition, increased utilization of immune-modulating medications, and expanded childhood vaccination against the VZV. 7 The present study showed that HZ predominantly occurred among men, which corroborates previous studies from regional countries that revealed a malefemale ratio of 2:1, 3.1:2, and 3:2 in the Kingdom of Saudi Arabia, Yemen, and Iran, respectively. 8 -10 Recently, a systematic review and meta-analysis on HZ identified the female gender as a risk factor (relative risk ¼ 1.31). 11 The majority of HZ cases in the current study were non-Qatari that matches the demographic make-up of the country in which foreign nationals comprise a large portion (88%) of the population. 12 The reasons behind such gender disparity could vary between socioeconomic status, health literacy, and occupational background. However, the exact cause could not be determined in the current study because of the scarcity and/or incompleteness of data in the notification forms.
To heighten the clinical suspicion of healthcare providers, it is vital to update their knowledge about the gender disparity of HZ incidence in Qatar. The present study shows a gradual increase with age and was highest in the $ 50 years' age group, which is in agreement with previous local and global data. 13 -15 This could be due to the fading cell-mediated immunity of the elderly population to the HZ virus and immunosenescence. 16 Additionally, based on several studies, HZ disease does not show any specific seasonal variation because it depends on the immunocompetency of each patient. Thus, the time of viral reactivation will vary accordingly between one person and another. 16 -17 In the present study, seasonal variation was observed in the occurrence of HZ disease but was not statistically significant. The HZ incidence slightly fluctuated between January and September, but it dropped suddenly in October and remained low till December.
Our data corroborates a previous study from Bangladesh, where the occurrence of HZ peaked during the rainy season. 18 Nevertheless, the literature reveals that the incidence of HZ peaks during the summer season because of a significant association with temperature. 19 The higher number of sunny hours during the summer season has been associated with increased exposure to ultraviolet irradiation that might serve as an immunosuppressant and reduce the immunity to VZV. 20 Thus, it is suggested that the zoster vaccine be included in the national immunization schedule and administered to the elderly as part of their routine medical care. 21 To the best of our knowledge, this is the first epidemiological study to determine the incidence of HZ in the State of Qatar by age, gender, nationality, and seasonality. Unlike earlier hospital-based studies, the present research relies on six years of national data, making it more representative of HZ characteristics in Qatar. However, there are several limitations to the present study. First, the study only included the notified HZ cases, while milder cases might have been missed due to failure to seek healthcare. The lack of an automated electronic notification system in the country resulted in the incomplete reporting of all HZ cases. Therefore, the unreported data elements in some notification forms may have led to an information gap about the epidemiologic characteristics of the disease. Another issue is the categorization of age groups in the notification forms, where the eldest age group category was $ 50 years, thus limiting further stratification of risky age groups. In addition, the lack of information about the cases' comorbidities or complications hindered further analysis to identify more associated factors with HZ in Qatar.
CONCLUSION
In conclusion, this study aimed to analyze the epidemiological characteristics of HZ in Qatar between 2012 and 2017. Overall, there was an increasing trend of HZ over the six years of the study period. The findings highlighted that HZ infections were more frequent with increasing age, in men, and during hot weather. Therefore, HZ vaccination campaigns during the winter season could be more beneficial. Based on the present study, notification forms should be reviewed and accommodate more variables such as age groups, socioeconomic status, and comorbidities. Such epidemiological data will contribute to the baseline information, which is necessary for effective preventive and control measures to be implemented in the country. In addition, it is vital to raise awareness among healthcare providers regarding the importance of completing the notification forms. Further studies are needed to investigate the possible causes of the increasing trend of the disease in Qatar.
